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Abstract. This research was focused on the quality retention of different ready-to-eat marine foods 
(hake fillet, king prawn body and squid ring) commercialised as refrigerated breadcrumb-rolled and 
fried products. For it, oregano (Thymus capitatus) and thyme (Thymus vulgaris) essential oils (OEO 
and TEO, respectively) were added in different concentrations (0.010-0.300 g/ 100 g flesh) to the 
seafood products during their industrial preparation; results were compared to a control where no 
essential oil was included. The study was directed to the lipid hydrolysis (free fatty acid formation) 
and oxidation (peroxide formation; thiobarbituric acid index; fluorescent compound formation) 
development during the refrigerated storage (4 ºC) up to 12 days. When compared to control 
products, both OEO and TEO treatments showed to provide an inhibitory effect on primary (peroxide 
formation), secondary (thiobarbituric acid index assessment) and tertiary (fluorescent compounds) 
lipid oxidation development. However, no effect on lipid hydrolysis development could be attributed 
to both essential oils at any of the concentrations tested. A slight increasing inhibitory effect on 
primary and secondary lipid oxidation development could be concluded as a result of increasing the 
essential oil (OEO and TEO) content in the treated seafoods. The employment of both essential oils 
is recommended in order to increase the rancidity stability of the present seafood products. 
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 Introduction 
 
Essential oils have been reported to provide natural antimicrobial and antioxidant components 
(carvacrol, thymol, p-cymene, etc.) with the potential to extend the shelf life of foods (Burt, 
2004). Among the essential oils from various aromatic plants, oregano  (Thymus capitatus) 
(Mexis, Chouliara, & Kontominas, 2009) and thyme (Thymus vulgaris) (Kykkidou, Giatrakou, 
Papavergou, Kontominas, & Savvaidis, 2009) oils have gained the interest of marine food 
technologists and traders because of their preservative effect on different kinds of foods.  
 
The present research was addressed to the quality retention of different ready-to-eat 
commercial marine foods. For it, oregano and thyme essential oils (OEO and TEO, respectively) 
were added to different kinds of seafood products during their industrial elaboration. The effect 
on lipid damage development during the refrigerated storage was assessed. 
 
Material and Methods 
 
Three different marine foods (hake fillet, king prawn body and squid ring) commercialised as 
breadcrumb-rolled and fried products were studied. OEO and TEO were added in different 
concentrations (0.010-0.300 g/ 100 g muscle) to the seafood products before the frying step in a 
local device. The study was directed to the lipid hydrolysis and oxidation development during 
the refrigerated storage (4 ºC) up to 12 days; results were compared to a control where no 
essential oil was included. 
 
Lipid extraction was carried out according to the Bligh & Dyer (1959) method. Free fatty acid 
(FFA) content was determined by the Lowry & Tinsley (1976) method. The peroxide value was 
determined (meq active oxygen/ kg lipids) according to Chapman & McKay (1949). The 
thiobarbituric acid index (TBA-i) was determined (mg malondialdehyde/ kg muscle) according to 
Vyncke (1970). Fluorescent compound formation was analysed by means of the fluorescence 
ratio according to Aubourg (1999). In each kind of sample, three different and parallel batches 
(n=3) were considered and analysed separately (p<0.05). 
 
Results and Discussion 
 
When compared to control products, both OEO and TEO previous treatment showed to provide 
an inhibitory effect on primary (peroxide formation; Table 1), secondary (TBA-i assessment; 
Table 2) and tertiary (fluorescent compound formation; Table 3) lipid oxidation development in 
flesh material corresponding to the different seafood products; in most cases, peroxide and 
thiobarbituric acid values remained below 5.0 and 0.5 scores, respectively, throughout the 
whole refrigerated experiment. However, no effect on lipid hydrolysis development could be 
attributed to both essential oils at any of the concentrations tested. A slight increasing inhibitory 
effect on primary and secondary lipid oxidation development could be concluded as a result of 
increasing the essential oil (both OEO and TEO) content in the seafood.  
 
Conclusions 
The employment of both essential oils is recommended in order to increase the rancidity 
stability of the present seafood products. 
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Table 1. Peroxide value assessment in the refrigerated squid product 
OEO content (%) Refrigeration 
time (days) 0 0.010 0.025 0.050 
3 2.18 
(0.33) 
0.82 
(0.24) 
1.43 
(0.11) 
1.43 
(0.41) 
7 3.79 
(1.18) 
2.79 
(1.08) 
2.16 
(0.50) 
3.52 
(0.37) 
10 3.90 
(0.21) 
1.86 
(0.06) 
2.16 
(0.55) 
2.03 
(0.39) 
TEO content (%) Refrigeration 
time (days) 0 0.010 0.025 0.050 
5 2.38 
(1.32) 
1.89 
(1.00) 
1.67 
(0.85) 
1.59 
(0.24) 
8 1.95 
(1.11) 
2.07 
(0.14) 
1.89 
(0.10) 
1.57 
(0.16) 
12 2.66 
(0.90) 
1.97 
(0.74) 
1.89 
(0.27) 
1.57 
(0.21) 
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 Table 2. TBA-i assessment in the refrigerated hake product 
OEO content (%) Refrigeration 
time (days) 0 0.050 0.100 0.300 
4 0.30 
(0.13) 
0.12 
(0.04) 
0.07 
(0.03) 
0.08 
(0.04) 
6 0.52 
(0.18) 
0.32 
(0.08) 
0.23 
(0.10) 
0.17 
(0.07) 
10 0.72 
(0.11) 
0.33 
(0.06) 
0.30 
(0.15) 
0.30 
(0.19) 
TEO content (%) Refrigeration 
time (days) 0 0.025 0.050 0.100 
5 0.51 
(0.14) 
0.21 
(0.04) 
0.48 
(0.03) 
0.45 
(0.14) 
8 0.53 
(0.10) 
0.39 
(0.07) 
0.33 
(0.03) 
0.31 
(0.00) 
12 1.64 
(0.43) 
0.96 
(0.35) 
0.41 
(0.16) 
0.52 
(0.14) 
 
Table 3. Fluorescence ratio assessment in the refrigerated king prawn product 
OEO content (%) Refrigeration 
time (days) 0 0.050 0.100 0.300 
4 2.17 
(0.33) 
2.30 
(0.34) 
1.75 
(0.31) 
1.56 
(0.31) 
6 2.02 
(0.38) 
2.75 
(0.28) 
1.96 
(0.30) 
1.53 
(0.37) 
10 2.45 
(0.31) 
1.71 
(0.26) 
1.83 
(0.35) 
1.54 
(0.39) 
TEO content (%) Refrigeration 
time (days) 0 0.025 0.050 0.100 
3 1.40 
(0.10) 
1.70 
(0.26) 
0.90 
(0.09) 
1.63 
(0.12) 
7 2.01 
(0.16) 
2.96 
(0.76) 
1.75 
(0.15) 
2.55 
(0.45) 
10 3.84 
(0.64) 
3.44 
(0.44) 
3.10 
(0.76) 
2.92 
(0.23) 
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